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Description 

[METHOD AND APPARATUS FOR TUNING 
OVER CLOCK AND TUNING METHOD 
FOR SUB-STABLE STATE WITH HIGH 

PERFORMANCE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92136806, filed December 25, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a tuning method for op- 
erating a system in a sub-stable state, and more particu- 
larly, to a method and apparatus for tuning over clock for 
operating a system in a over clock state. 

[0004] Description of the Related Art 

[0005] The multiplier technique is first applied in the Intel 486 
series Central Processing Unit (CPU) in 1991; that is, the 



operating frequency (inner frequency) of the CPU = outer 
frequency (total line frequency) x multiplier. The "inner 
frequency" is the internal clock of the CPU chip, which is 
also the operating speed of the CPU, and the "outer fre- 
quency" is the frequency of the bus on the motherboard, 
which is about 66 MHz or 100 MHz in general. It is possi- 
ble to increase the operating speed of the CPU inner fre- 
quency if the multiplier and the voltage of the CPU are ap- 
propriately tuned by the user; such method is called as 
"over clock". 

[0006] | n general, three different methods are used to implement 
the tuning of the outer frequency and the multiplier: 1. 
The first method uses a jumper. In this method, a set of 
selection jumpers of the outer frequency and the multi- 
plier is provided on the motherboard, and the user sets up 
the outer frequency and the multiplier via setting up these 
two sets of jumper according to the instruction from the 
user manual. 2. A DIP switch is used in some motherboard 
to replace the jumper. Since its operation is much easier 
than the jumper, it is more convenient to the user. 3. A 
"Jumper-free" technique is applied by some motherboard. 
In this method, some setting values in BIOS are modified 
to implement the tuning of the outer frequency and the 



multiplier. 

[0007] | n addition, although the CPU operating speed can be im- 
proved by modifying the CPU operating voltage, a great 
amount of heat is generated accordingly. Therefore, in or- 
der to assure of the CPU normal operation, a stronger 
cooling system is required for the system. 

[0008] The function of the CPU is like human brain, all signals on 
the motherboard are processed and calculated by the CPU. 
Thus, it is common that user applies the over clock tech- 
nique to improve the CPU operating speed, such that the 
CPU operating speed is tuned to a speed which is higher 
than the original working speed. However, after the CPU is 
over clocked, the system may not be stable, or the CPU 
temperature may be increased, which reduces the life time 
of the CPU. For example, in the case when the CPU is over 
clocked, since the voltage and/or frequency is varied, the 
CPU is more sensitive to the non-stable signal transmitted 
from the bus. Therefore, when the signal of the data 
transmission is not stable, the system is easy to be dumb. 

[0009] FIG. 1 is a schematic circuit diagram of a conventional 

over clock tuning apparatus, and FIG. 2 is a flow chart il- 
lustrating an over clock operation of a conventional sys- 
tem. In FIG. 1, the over clock tuning apparatus 120 com- 



prises a register 122 and a timer 124. The register 24 is 
used to set up the initial value of the system, which com- 
prises the initial value of the operating voltage VID and/or 
the operating frequency FID, and the operating voltage 
VID and/or the operating frequency FID of the system may 
be tuned to a value higher than the initial value, so as to 
improve the system operating performance. In addition, 
the timer 124 is used to calculate the time out when the 
system is in an unstable state (e.g. over clock). If the sys- 
tem is stable, the BIOS will continuously interrupt the tim- 
ing of the timer within the time out, so as to continuously 
reset the timer. When the BIOS do not interrupt the timing 
of the timer, the system determines that some of its inter- 
nal components (e.g. motherboard, CPU, or other chipset) 
are not normally operated. Meanwhile, the timer 124 noti- 
fies and sends a reset signal to the system, so as to en- 
force the system to restart, and the register 122 inside the 
system is restored to the initial value which it is originally 
set up as shown in FIG. 2. 
[0010] ^ is known from the description mentioned above that in 
the prior art, when the system is unable to obtain a stable 
signal with a higher operating performance, the system is 
restarted and returns to the operating voltage and/or the 



operating frequency which are initially originally set. How- 
ever, when the system returns and enters a so-called sub- 
stable state (over clock state) from its initial stable state, it 
is inevitably to have a dramatic change of the operating 
voltage and/or the operating frequency, which causes the 
system is not assured of staying at the sub-stable state 
with a higher operating performance. Therefore, the pos- 
sibility of successful over clock is low. 
[0011] on the other hand, when the system enters into the sub- 
stable state from its initial stable state, it is common that 
a period of the dramatic has to be passed through first. 
Sometimes, it is not that the system cannot be improved 
to work under the stable state; instead it is that the sys- 
tem should not suffer from the transient dramatic change. 
However, as long as it can pass through this transient pe- 
riod, some system still can stay at the sub-stable state to 
work normally. However, in the conventional configura- 
tion, the system is reset to its initial stable state, thus it is 
not possible for the system to successfully operate in the 

sub-stable state. 
Summary of Invention 

[0012] Therefore, the present invention is directed to a method 
and apparatus for tuning over clock, so as to improve the 



operating speed of the system inner frequency and to in- 
crease the possibility of successful over clock for the sys- 
tem. 

[0013] The present invention is further directed to a tuning 

method for sub-stable state with high performance, such 
that the system can successfully enter into the sub-stable 
state which has a higher performance than its initial stable 
state. 

[0014] According to one embodiment of the present invention, a 
method for tuning over clock is provided, such that a sys- 
tem can operate in an over clock state. The method for 
tuning over clock comprises following steps. At first, a 
first time out and a second time out are set up, wherein 
the first time out is greater than the second time out. 
Then, the system is restarted to transfer the system from 
an initial stable state to an over clock state. When the sys- 
tem is unable to stay on the over clock state within the 
second time out, the system is reset and the setting value 
of the system at the over clock state is retained. Finally, 
the system is restarted again with the setting value of the 
over clock state. When the system is unable to stay on the 
over clock state within the first time out, the system is 
restarted with the initial setting value. 



[0015] According to one embodiment of the present invention, 
provides an over clock tuning apparatus, suitable for im- 
plementing the method of tuning the over clock such that 
a system can operate in an over clock state. The over 
clock tuning apparatus mainly comprises a register, a first 
timer, a second timer, and a selection circuit. The register 
stores a setting value which is used to start the over clock 
state. In addition, the first timer calculates a first time out 
which is used to determine that the system is unable to 
transfer to the over clock state from the initial stable state 
of an initial setting value. When the system is unable to 
stay on the over clock state within the first time out, the 
setting value of the over clock state is reset to its initial 
setting value and the system is restarted. In addition, the 
second timer calculates a second time out, which is used 
to determine that the system is unable to stay on the over 
clock state, and the second time out is smaller than the 
first time out. When the system is unable to stay on the 
over clock state within the second time out, a reset signal 
is generated and the setting value of the over clock state 
is retained. Moreover, the selection circuit electrically cou- 
ples to the first timer and the second timer for selecting 
the system to be restarted either with the initial setting 



value or with the over clock setting value. 

[0016] According to another embodiment of the present inven- 
tion, a tuning method for sub-stable state with high per- 
formance is provided. The method comprises at least the 
following steps. At first, a first time out for determining 
that the system is unable to stay on a sub-stable state is 
set up. Then, the system is transferred from an initial sta- 
ble state to the sub-stable state and the system is 
restarted. When the system is unable to stay in the sub- 
stable state, the system is restarted with the setting value 
of the over clock state. Finally, when the time out is due 
and the system is still unable to stay on the sub-stable 
state, the system is restarted with the setting value of the 
initial stable state. 

[0017] | n accordance an embodiment of the present invention, 
the sub-stable state mentioned above, for example, has 
the operating voltage and/or the operating frequency 
higher than the ones in the initial stable state. In the 
present embodiment, since the system enters into the 
sub-stable state directly and the higher operating voltage 
and/or operating frequency are retained, the possibility of 
successful over clock for the system is increased. 

[0018] with the method and apparatus for tuning over clock pro- 



vided by the present invention, upon restarting the sys- 
tem, when the system cannot be transferred to the over 
clock state from its initial stable state, since the parame- 
ters of the over clock state are saved in the register, the 
system is not restored to its initial stable state, instead 
the system is restored to the operating performance of 
the over clock state, such that the possibility of successful 

over clock is increased. 
Brief Description of Drawings 

[0019] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and to- 
gether with the description, serve to explain the principles 
of the invention. 

[0020] FIG. 1 is a schematic circuit diagram of a conventional 
over clock tuning apparatus. 

[0021] FIG. 2 is a flow chart illustrating an over clock operation of 
a conventional system. 

[0022] FIG. 3 is a schematic circuit diagram of an over clock tun- 
ing apparatus according to an embodiment of the present 
invention. 

[0023] FIG. 4 is a flow chart illustrating an over clock operation of 



a system according to an embodiment of the present in- 
vention. 

[0024] FIG. 5 is a schematic circuit diagram of an over clock tun- 
ing apparatus according to an embodiment of the present 

invention. 
Detailed Description 

[0025] FIG. 3 is a schematic circuit diagram of an over clock tun- 
ing apparatus according to an embodiment of the present 
invention, and FIG. 4 is a flow chart illustrating an over 
clock operation of a system. As shown in FIG. 3, the over 
clock tuning apparatus 220 is mainly composed of a timer 
226. The timer 226 calculates a time out which is used to 
determine that the system cannot stay in the over clock 
state, wherein the time out of the timer 226 is, for exam- 
ple, about 0.4 sec. 

[0026] The timer used herein can be a so-called watch dog timer 
(WDT). The watch dog timer continuously tries to count 
the time to its time out. When the system operation is sta- 
ble, the BIOS continuously issues a signal to interrupt the 
timing operation of the watch dog timer, so as to reset the 
timing operation of the watch dog timer so that the watch 
dog timer cannot count to its time out. When the system 
is dumb, the BIOS cannot issue the signal to interrupt the 



watch dog timer, thus the watch dog timer continue to 
count to its time out, and a reset signal is issued to restart 
the system. 

[0027] Referring to FIG. 4, in the case that the system is transient 
to the over clock state with high performance from an ini- 
tial stable state, when the signal of the data transmission 
is not stable, the system is easily dumb due to the unsta- 
ble state generated by the fact that the system should not 
suffer from the higher operating voltage VID and/or oper- 
ating frequency FID. Meanwhile, the second timer 226 
shown in FIG. 3 notifies and sends a reset signal to the 
system to force the system to restart. It is to be empha- 
sized that when the system restarts, the second timer 226 
does not reset the register, and the setting value of the 
system at the over clock state is still saved in the register, 
such that the system can be directly restored to the oper- 
ating performance of the higher operating voltage and/or 
the higher operating frequency. The operating perfor- 
mance is used to perform the over clock again, so as to 
improve the possibility of successful over clock. 

[0028] FIG. 5 is a schematic circuit diagram of an over clock tun- 
ing apparatus according to an embodiment of the present 
invention. The over clock tuning apparatus 220 mainly 



comprises a register 222, a first timer 224, a second timer 
226, and a selection circuit 228. The register 222 stores a 
setting value of the system at the over clock state, for ex- 
ample, the setting value of the operating voltage VID and/ 
or the operating frequency FID. In the over clock state, the 
operating voltage VID and/or the operating frequency FID 
of the system is higher than the operating voltage VID 
and/or the operating frequency FID of the initial stable 
state, such that the system operating performance can be 
improved. In addition, the first timer 224 calculates a time 
out which is used to determine that the system cannot 
transfer to the over clock state from its initial stable state, 
and the time out of the first timer 224 is 2 seconds, for 
example. It is assumed that the system is unable to trans- 
fer to the over clock state from its stable state within the 
time out, the system determines that some of its internal 
components (e.g. motherboard, CPU, or chipset) are not 
being normally operated (i.e. failure in over clock, system 
malfunction). In other words, the BIOS cannot issue a sig- 
nal to interrupt the timing operation of the timer, thus the 
timer will continuously count the time to its time out. In 
addition, the second timer 226 calculates a time out which 
is used to determine that the system cannot stay in the 



over clock state. The time out of the second timer 226 is 
smaller than the time out of the first timer 224, and the 
time out of the second timer 226 is 0.4 seconds, for ex- 
ample. 

[0029] | n the present embodiment, when the system cannot 

transfer to the over clock state from its initial stable state, 
since the parameters of the over clock state are saved in 
the register. As the system restarts, the system is not re- 
stored its initial stable state, instead the system is re- 
stored to the operating performance of the over clock 
state. Therefore, it is not necessary for the system to pass 
through the dramatic change of the voltage and/or the 
frequency, such that the possibility of successful over 
clock is increased. 

[0030] | n addition, assuming that the system over clock has 

failed, in order to avoid the system operation failure, it is 
possible to design a reset signal to notify and send a reset 
signal to the system from the first timer 224 after waiting 
a certain period of time, so as to force the system to 
restart and to restore the register to its initial value. Re- 
ferring to FIG. 3, in the present embodiment, the first 
timer 224 and the second timer 226 are electrically cou- 
pled to a selection circuit, respectively. Wherein, the se- 



lection circuit is, for example, an OR gate 228 for execut- 
ing an instruction of the "OR" operation. The register, for 
example, electrically couples to a BIOS 230 for setting the 
setting value of the system at the over clock state, and the 
setting value comprises the operating voltage VID and/or 
the operating frequency FID. Therefore, when the system 
still fails in over clock state, the parameters setting of the 
register 222 can be restored and the system can be re- 
stored to the operating performance of the initial stable 
state. 

[0031] Besides applying on the over clock tuning for the system 
such as the motherboard, CPU, or chipset, the present in- 
vention can also be applied for tuning the motor speed of 
other electric device, generator, or tuning the transmis- 
sion speed of the wireless transmission and the broad- 
band network. Its operating principle is described here- 
inafter. When the system is transient to the sub-stable 
state, which has a higher operating performance from an 
initial stable state, assuming the system cannot stay on 
the sub-stable state, the system is restarted with the set- 
ting value of the sub-stable state, such that the system 
can recover to the operating performance of the sub- 
stable state and the system is restarted. Therefore, the 



possibility of the system staying on the sub-stable state is 
increased. 

[0032] | n summary, in the method and apparatus for tuning over 
clock provided by the present invention. At first, a first 
time out and a second time out are set up, wherein the 
first time out is greater than the second time out. Then, a 
system is transferred from an initial stable state to an over 
clock state and the system is restarted. When the system 
is unable to stay on the over clock state within the second 
time out, the system is reset and the setting value of the 
system at the over clock state is retained. Finally, the sys- 
tem is restarted again with the setting value of the over 
clock state. When the system is unable to stay on the over 
clock state within the first time out, the system is 
restarted with the initial setting value. Herein, the "unable 
to stay on" is referred to the timing of the watch dog timer 
mentioned above. The "stay on" indicates that system 
BIOS continuously sends the signal to the watch dog 
timer, such that the watch dog timer can continuously 
count the time from its beginning every time. In the 
present embodiment, upon restarting the system, when 
the system cannot be transfer to the over clock state from 
its initial stable state, since the parameters of the over 



clock state are saved in the register, the system is not re- 
stored to its initial stable state, instead the system is re- 
stored to the operating performance of the over clock 
state, such that the possibility of successful over clock is 
increased, and the operating speed of the system inner 
frequency is also increased. 
[0033] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 
one of the ordinary skill in the art that modifications to 
the described embodiment may be made without depart- 
ing from the spirit of the invention. Accordingly, the scope 
of the invention will be defined by the attached claims not 
by the above detailed description. 



